SEP-06-2005 TUE 02:32 PH FAX NO. 



Applicant: Hisashi Nagaia, et al. 
U.S.S.N.: 10/024,065 
ttosponse lo Office Action 
Pago 3 of 26 

Amendments to the Claims 

This listing of claims will replace all prior versions, and listing, of claims mine application. 

Listing of Claims: 

1. (Original) A display device comprising: 
an active matrix substrate; 
a counter electrode; 

a di5P lay medium layer interposed between the active matrix subarate and the counter 

electrode; and 

a plurality of pixels, 

wherein the active matrix substrate includes: 

a base plate; . 
a phtraUty of pixel eleeteodes formed on the base plate, eaeh said pixel electrode bom, 

associated wilb one of the plurality of pixels; 

a plurality of pixel switching elements, eaeh said pixel switching element bemg 

connected lo associated one of tire pixel electrodes; 

a plnrality of sale lines for controlling operations of .he ptxol swttch ng lements 
a plum.il, of data lines, each said date line being connected to assorted ones o the 

■ , terminals being connected to associated one of the data hnes; 

anotherassocialcdoneofthcdatalineswitchingelcments; 

.data lino branching section, which is provide between the stgna. utpu. term.nals and 
the data line switching elements; and 
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aniline, which is counted to the data line switching elements ,o selectively turn . 
ON or OFF the data line switching elements, 

wherein a signal to turn ON the data line switching element, and a signal to turn ON dre 
pixel switching elements have mutually different polarities. 

2 (Original) The display device of claim 1. wherein each said pixel switchings element 
a„d each said data line switching element are Udn-fUm transistors .hathave subs.ant.ally *e 

same channel length, and „wtrostatic 
wherein a ratio of a channel width of each said pixel awuchmg element to an e ee^sianc 
cepacia ofassociaKd one of .he pixe.s is subtly equal «, a ratio of a 
each said daua line .witching clemcm W an electee capacHance o, assoerated one of .ho 

lines. 

3 (Original) Thedlsplaydevieeofelaunl.whcreincaehsaidpixelswi.ehingelemen. 
a „d each said data lino switching element are thin-fdm trustors, and 

wLin the ,hin-f,.m transistors have channels extending in parallel w«h each ofter. 

4. (Original) ^redisplay device of claim i.wheminc^h said pixe. switching element is 
an n-channcl transistor or a p-clrannel transistor, and 

wherein if the pixel switching element is an n-channc, tmnsis,r, each sard data Una 
^.iiMiinfT element is a p-channel transistor, and 

element is an n-channel transistor.. 

5 (Original, Thedisplay device of C„im4, wherein thepixe. switching element isann- 
channel transistor and Ore data Una switching Cement is a p-channel nansrstor. 
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6 (Original) Th S di S pla ) ,d 0 viceo£claiml.whcrcincach S .-.i<ipixcls»i l chingekmentis 

„ n-cbannc> — or a p-chan„el transistor, while each said data line switching element 

jactodes an n-nhannnl transistor and a ,«hanncl transistor *« « «— •* in ^ 

each olher, and B k 

** in the data lino riiN element, - **■ > <— *- 

width greater than that of the other transistor. 

7 (Original) The display device of olaim 1, wherein each said pixel switching element 
deposited on the base rlate, as a transistor active region. 

8. (Original) The display device of claim 1, wherein the display medium layer is a liquid 
crystal layer. 



9. (Canceled) 



10. (Original) An active matrix substrate comprising: 
a base plate; ' 

a plurality of pixel electrodes formed on the base plate; 
a plurality ofpixel switching elements, each said pixel etching element betng 
connected to associated one oflhe pixel electrodes; 

a phrraliry of gate litres for controlling operations of the ptxcl awrtchmg elements 
pLufrofLlines. each said da« line bemg e»nec^ to aasoeia^ ones of 0, 

rerminals'one of said terminals being connected to associated one of the data hnes; 
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a plurality of signal input terminals, each said signal input terminal being connected to 
another terminal of associated one of the data line switching elements and another terminal of 
another associated one of the data line switching elements; 

a data line branching section, which is provided between the signal input termmals and 

the data line switching elements; and 

a control line, which is connected to the data line switching elements to selectively turn 

ON or OFF the data line switching elements, 

wherein a signal to turn ON the data line switching elements and a signal to turn ON the 
pixel switching elements have mutually different polarities. 

1 1 . (Original) A display device comprising a display region unit, wherein the display 

region unit includes; 

a substrate on which a plurality of pixels are arranged in columns and rows; 

a driver for driving the pixels; and 

switching means, formed on the substrate, for changing an electrical connection state 
between the pixels and the driver, and 

wherein the switching means includes: 
a first switching clement located closer to one of the pixels; and 
a second switching element located closer to the driver, and 
wherein a signal to turn ON the first switching element and a signal to turn ON the 
second switching element have mutually different polarities. 
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12. (Original) A method for driving a display device, the display device comprising: 
an active matrix substrate; 

a counter substrate, which is disposed so as to face the active matrix substrate and 

\ nchtdes a counter electrode; and 

a display medium layer interposed between the active matrix and counter substrates, 

wherein the active matrix substrate includes: 

a base plate; 

a plurality of pixel electrodes formed on the base plate; 

a plurality of pixel switching elements, each said pixel switching clement being 
connected to associated one of the pixel electrodes; 

aplurality of gate lines for controlling operations of the pixel switching elements; 

a plurality of data lines, each said data line being connected to associated ones of the 
pixel electrodes by way of associated ones of the pixel switching elements so as to supply a data 

signal therethrough; . 

aplurality of data line switching elements, each said data line switching clement having 
terminals, one of said terminals being connected to associated one of the data lines; 

aplurality of signal input terminals, each said signal input termmal being connected to 
another term inal of associated one of the data line switching elements and another terminal of 
another associated one ofthe data line switching elements; 

a data line branching section, which is provided between the signal input termtnals and 
the data line switching elements; and 

a eon.ro! line, which is conned to to da» line Aching elements to seleetrvely Pom 
ON or OW the data line switching elements, 

wherein a signal to .urn ON .He data line swhehing elements and a s,gnal to .urn ON the 
nixel swilehing elements have mutually different polarities, and 

wherein the method drives the display deviee in sueh a manner ft* an imervah ,n wh,d, 
on. ofthe Pixel swirehing elements is truned OFF to hold a potential level of wocrated one of 
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an interval in which one of the data line switching elements that is associated with the data line 
is turned OFF to hold a potential level of the data signal on the data line, for the pixel electrode 
and the counter electrode that face each other via the display medium layer. 

13. (Original) A display device comprising: 

a pair of substrates that is disposed so as to face each other and be spaced apart from each 

other; 

a display medium layer interposed between the pair of substrates; and 
a plurality of pixels, 

wherein a plurality of counter signal electrodes, caeh of which extends taa column 
direction and through which a data signal is supplied, are form* on one of ft. pair of substrates, 
and 

wherein the other of the pair of substrate includes: 

a plurality of pixel electrodes arranged in matrix, each said pixel electrode being 
associated with one of the plurality of pixels; 

a plurality of pixel switching elements, each of which is connected to associated one of 

the pixel electrodes; 

a plurality of gate lines, which extend in a row direction and are used for controlling 
operations of the pixel switching elements; and 

. plurality of common lines, each of which is connected to associated ones of the pixel 
electrodes by way of associated ones of the pixel switching element,, and 

Wherein the display device further includes a plurality of signal electrode swnchmg 
elements, each of which is connected to associated one of the counter signal electrodes and 
controls supply of the data signal to the counter signal electrode, and 

wherein a signal to turn ON the signal electrode switching elements and a s lg nal to turn 
ON the pixel switching elements have the same polarity. 
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14. (Original) The display device of claim 13, wherein the signal electrode switching 
elements and the pixel switching elements are formed on the same substrate, and 

wherein the display device further comprises a plurality of signal cleclrode transfer 
sections, each of which is used to ensuve electrical connection between each of the signal 
electrode switching elements and associated one of the counter signal electrodes. 

1 5. (Original) The display device claim 13, wherein each said pixel switching element 
and each said signal electrode switching clement are thin-film transistors that have substantially 

the same channel length, and 

wherein a ratio of a channel width of each said pixel switching clement to an electrostatic 
capacitance of associated one of the pixels is substantially equal to a ratio of a channel width of 
each said signal electrode switching element to an electrostatic capacitance of associated one of 
the counter signal electrodes. 

16. (Original) The display device of claim 13, wherein each said pixel switching element 
and each said signal electrode switching element are thin-film transistors, and 

wherein channels of the thin-film transistors extend substantially in parallel with each 

other. 

1 7. (Original) The display device of claim 13, wherein each said pixel switching element 
and each said signal electrode switching clement are both n-channel transistors. 

1 8. (Original) The display device of claim 13, wherein each said pixel switching element 
and each said signal electrode switching clement are both p-chauncl transistors. 

19. (Original) The display device of claim 13, wherein the display medium layer is a 
liquid crystal layer. 
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20. (Original) A method for driving a display device, the display device including: 
a pair of substrates that is disposed so as lo face each other and be spaced apart from each 
other; and 

a display medium layer interposed between the pair of substrates, 

wherein a plurality of counter signal electrodes, each of which extends in a column 

direction and through which a data signal is supplied, arc formed on one of the pair of substrates, 

and 

wherein the other of the pair of substrates includes: 
a plurality of pixel electrodes arranged in matrix; 

a plurality of pixel switching elements, each of which is connected to associated one of 
the pixel electrodes; 

a plurality of gale lines, which extend in a row direction and arc used for controlling 
operations of the pixel switching elements; and 

a plurality of common lines, each of which is connected to associated ones of the pixel 
electrodes by way of associated ones of the pixel switching elements, and 

wherein the display device luither includes a plurality of signal electrode switching 
dements, each of which is connected to associated one of the counter signal electrodes and 
controls supply of the data signal to the counter signal electrode, and 

wherein (ho method drives the display device in such a manner that an interval, in which 
one of the pixel switching elements is turned OFF to hold a potential level on associated one of 
the common lines as applied to associated one of the pixel electrodes, overlaps at least part* Uy 
with an interval^ which one of the signal electrode switching elements is turned OFF to hold a 
potential level of the data signal as applied to associated one of the counter signal electrodes, for 
ihe pixel eleetrode and the counter signal electrode that face each other via the display medium 
layer. 
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21. (Original) A display device comprising: 

a pair of substrates that is disposed so as to face each other and be spaced apart from each 
other; and 

a display medium layer interposed between the pair of substrates, 

wherein a plurality of counter signal electrodes, each of which extends in a column 

direction and through which a data signal is supplied, are formed on one of the pair of substrates, 

and 

wherein the other substrate of pair of includes: 
a plurality of pixel electrodes arranged in matrix; 

a plurality of pixel switching elements, each of which is connected to associated one of 
the pixel electrodes; 

a plurality of gate lines, which extend in a row direction and are used for controlling 
operations of the pixel switching elements; and 

a plurality of common lines, each of which is connected to associated ones of the pixel 
electrodes by way of associated ones of the pixel switching elements, and 

wherein the display device further includes a plurality of signal electrode switching 
elements, each of which is connected to associated one of the counter signal eleetrodes and 
controls supply of the data signal to the counter signal electrode. 

22 (New) Thedisplaydeviceofclaiml,whereinapotentialdro P (orrise)as S ociated 
With the d'ata line switclungelemeats being turned from ON to OFF is almost equal to a potential 
drop (or rise) associated with the pixel switching elements being turned from ON to OFF. 

23 (New) The display device of claim 1, wherein a potential drop (or rise) associated 
with the data line switching elements being turned from ON to OFF and a potential drop 
associated with the pixel switching elements being turned from ON to OFF is such as to 
minimize a variation in voltage being applied to the display medium. 
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24. (New) The display device of claim 1, wherein voltages supplied to the data lines and 
the signal lines have mutually different polarity. 

25. (New) The display device of claim 1, further comprising: 

a power supply having a voltage range for supplying voltages to the data lines; 

a power supply having a voltage range for supplying voltages to the counter electrode; 

and 

wherein one of (1) the voltage range of the power supply for supplying voltages to the 
data lines is within the voltage range of the power supply for supplying voltages to the counter 
dcclxode or (2) the voltage range of the power supply for supplying voltages to the counter 
electrode is within the voltage range of the power supply for supplying voltages to the data lines. 

26 (New) Thcdisplaydeviceofclaiml,whercin a potcntia1dro P (orrise)associated 
with the data line switching elements being turned from ON to OFF and a potential drop (or rise) 
associated with the pixel switching elements being turned from ON to OFF is such that 
unfavorable direct current components are further reduced and so that a voltage at a level closer 
to a desired voltage is applied to the display medium. 

27 (New) The active matrix substrate of claim 10, wherein a potential drop (or rise) 
associated with the data line switching elements being turned from ON to OFF is almost equal to 
a potential drop (or rise) associated with the pixel switching elements being turned from ON to 
OFF. 

28. (New) The active matrix substrate of claim 10, wherein voltages supplied to the data 
lines and 1he signal lines have mutually different polarity. 
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29. (New) The active matrix substrate of claim 1 0, further comprising: 

a power supply having a voltage range for supplying voltages to the data lines; 

a power supply having a voltage range for supplying voltages to the counter electrode; 



and 



wherein one of (1) the voltage range of the power supply for supplying voltages to the 
data lines is within the voltage range of the power supply for supplying voltages to the counter 
electrode or (2) the voltage range of the power supply for supplying voltages to the counter 
electrode is within the voltage range of the power supply for supplying voltages to the data lines. 

30. (New) The display device of claim 1 1 , wherein a potential drop (or rise) associated 
with the first line switching element being turned from ON to OFF is almost equal to a potential 
drop (or rise) associated with the second switching element being turned from ON to OFF. 

31 (New) The display device of claim 1 1, wherein a potential drop (or rise) associated 
with the first switching element being turned from ON to OFF and a potential drop (or rise) 
associated with the second switching element being turned from ON to OFF is such as to 
minimize a variation in voltage being applied to a display medium. 



32 (New) Thedisplaydeviceofeldmll.whereinapolentialdrop^rris^associatcd 
with the first switching element being turned from ON to OFF and a potential drop (or rise) 
associated with the second switching element being turned from ON to OFF is such that 
unfavorable direct current components are further reduced and so that a voltage at a level closer 
to a desired voltage is applied to a display medium. 

33. (New) The display device of claim 11, wherein voltages supplied to the data lines 
and the signal lines have mutually different polarity. 
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34. (New) The display devico of claim 11, further comprising: 

a power supply having a voltage range for supplying voltages to the data lines; 

a power supply having a voltage range for supplying voltages to the counter electrode; 

^ wherein one of (1) the voltage range of Ihc power supply for supplying voltages to the 
data lines is within the voltage range of the power supply for supplying voltages to the counter 
electrode or (2) the voltage range of the power supply for supplying voltages to the counter 
electrode is within the voltage range of the power supply for supplying voltages to the data hues. 

35 (New) The display driving method of claim 12, wherein a potential drop (or rise) 
associated with the data line switching elements being turned from ON to OFF is almost t0 
apotcntialdtop(orn S e)associatcdwHh the pixel switching elements being turned from ON to 

OFF. 

36 (New) The display driving method of claim 12, wherein a potential drop (or rise) 

dro P (or rise) associated with thepixel switching elements being turned from ON to OFF* such 
as to minimize a variation in voltage being applied to the display medium. 

37 (New) The display driving method of claim 12, wherein a potential drop (or rise) 
associatedw^^ 

drop (or rise) associated with the pixel switching elements being turned from ON to ^ 

closer to a desired voltage is applied to the display medium. 

38. (New) The display driving method of claim 12, wherein voltages supplied to the data 
lines and the signal lines have mutually different polarity. 
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39. (New) The display driving method of claim 12, wherein the display device further 
comprises: 

a power supply having a voltage range for supplying voltages to the data lines; 

a power supply having a voltage range for supplying voltages to the counter electrode; 

and 

wherein one of (1) the voltage range of the power supply for supplying voltages to the 
data lines is within the voltage range of the power supply for supplying voltages to the counter 
electrode or (2) the voltage range of the power supply for supplying voltages to the counter 
electrode is within the voltage range of the power supply for supplying voltages to the data lines. 
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